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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OICHOYHBIMHA MaTepHaJIaMH

[lenpr0 OCBOCHUS TUCIUTIIIMHBI SIBISETCS (HOPMUPOBAHKE CICTYIONTUX KOMITCTCHITHI:

— OIIK-3 — Cniocoben pa3pabaThiBaTh MATEMAaTHYCCKUE MOJICTH U MPOBOIUTH UX aHAIIN3
P PEIICHUH 3a/1a4 B 00J1aCTH PO EeCCHOHAIBHON JCATEIHHOCTH;

—IIK-1 — Cnocoben u3yuuTh paboTy CHCTEMBI U TOACHUCTEM, BBISIBUTH TPeOOBAaHUS K
(GYHKIHSIM CUCTEMBI U MOJCUCTEM, 00pabaThIBaTh 3alIPOChl HA U3MEHEHHS K (DYHKITUSM CHCTEMBI
Y MOJICUCTEM.

Pe3ynbraramu OCBOEHUS TUCIUIUIMHBI SBJISIOTCS CIASAYIOIINE WHIUKATOPBI JOCTHXKCHUS
KOMIICTCHITHM

HOIIK-3.1 PazpabartpiBaecT MaTeMaTHYECKUE MOJEIHM B 00JACTH IMPUKIATHOMN
MaTeMaTHKU ¥ HH()OPMATUKH.

HIIK-1.1 OcymiecTBasgeT 1eKOMITO3UIIUIO CUCTEMbI HA MOJICUCTEMBI.

UIIK-1.2 Crpour MaTeMaTHYECKYI0 MOJEIb CHUCTEMbl WM TOJCUCTEMBI, BBOJMUT
HeneByt0 (YHKIUIO CHCTEMbl WM MOJCHUCTEMBI, CTPOUT OrPAHUYCHHS, COOTBETCTBYIOIIKE
TpeOOBaHMS K CUCTEME UJTU TTOJICUCTEME.

NIIK-1.3 MogaepHu3upyer MaTeMaTHYeCKyl0 MOJENb CUCTEMbl WM TMOJCHUCTEMBI Ha
M3MEHEHue TPeOOBaHUN K CUCTEME WU MTOJACUCTEME.

2. OueHo4YHble MaTePUAJIbI TEKYILEr0 KOHTPOJISI M KPUTEPUH OLleHUBAHUSA

OneMEHTHBI TCKYIIECTO KOHTPOJIA:
— TIOCEUIaeMOCTb;

— KOHTpOJIbHas paloTa;

— OIPOC Ha 3aHATHSAX;

— KOJUIOKBUYM.

KonTpoabsnas padora (UI1K-3.2)
KonTponbHast paboTa cOCTOUT U3 2-X TEOPETUUYECKUX BOIIPOCOB U 1-1 3a1aum.

[lepeueHb TEOPETHUECKUX BOTPOCOB:

1. TlocTpouTh MaTEeMAaTHUYECKYIO MOJIETh JBAXKIBI CTOXACTHYECKOTO aCHHXPOHHOTO IMOTOKA
(MMPP-noTok) coObITHIA.

2. TlpUHIUIIBI ~ TIOCTPOCHHUS  PEKYPPEHTHOTO  COOTHONICHUS IS allOCTEPHOPHBIX
BEPOATHOCTE} COCTOsIHMIA Tporiecca A(r) B IBaXK/IbI CTOXaCTHYECKOM MOTOKE COOBITHIA.

IIpumep 3axaumn:
[locTpouTh MaTpuilbl MHUHUTE3UMATBHBIX XapAKTEPUCTHK mpouecca A(f) s
ACHHXPOHHOTO MTOTOKA COOBITHI. OOBSICHUTH COJEPIKATEIBHBIN CMBICI AJIEMEHTOB MaTPHII.

OTBeET K 3a1aue.
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OnemMeHTaMH MaTpuisl D, SBISIOTCS MHTECHCHMBHOCTH IIEPEXONOB Ipouecca A(f) u3

COCTOSIHUSL B COCTOSIHME C HACTyIUICHHMEM COOBITHS MoToKa. HenuaroHaqbHbIE 3J€MEHTHI
MaTpuisl D, — MHTEHCHUBHOCTH MEPEXOOB Impouecca A(f) U3 COCTOSHUS B COCTOsIHHE 0e3

HACTYIUIEHUsI cOOBITHs. JlMaroHalbHbIE AJIEMEHTHI MAaTpulbl D, — HMHTEHCUBHOCTH BbIXOJA
npouecca A(f) U3 CBOMX COCTOSIHHM, B3SIThIE C MPOTHUBOMOJIOKHBIM 3HAKOM.

Kpurepun ornieHnBaHus:

Pe3ynbraTel KOHTPOIBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHO», «XOpPOILO»,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.



OueHKa «OTIMYHO» BBICTABISACTCS, €CIM JaHbl IPAaBWIbHBIE OTBETHl Ha 00a
TEOPETUYECKHX BOIIPOCa, U 337a4a perieHa 6e3 ommooxK.

OLeHKa «XOpOLIO» BBICTABIISICTCSI, €CIH J[aHBl OTBETHl Ha 00a TEOPETUYECKHX BOIPOCA,
XOTS ¥ C IOTPEIIHOCTSIMY, U 33]a4a pereHa 6e3 ommooK.

OueHKa «yJOBJICTBOPUTEIILHO» BBICTABISICTCS, €CIIM: a) JaHbl NMPABUIIbHBIC OTBETHI Ha
00a TeopeTHYeCKUX BOIPOCa, HO 33/1a4a HE pelleHa MM PelleHa HEBEpHO; O) JaHBI OTBETHI HA
00a TEOPETHYECKUX BOIPOCA, XOTS U C IOTPEIIHOCTSAMH, ¥ 33j1a4a pelieHa ¢ OIHOKaMu.

O1ieHKa «HEYIOBJICTBOPUTEIBHOY» BBICTABIISICTCSI, €CIIH: a) JJaHbI HEBEPHBIC OTBETHI Ha
00a TeopeTHUECKUX BOIPOCa, U 33j1aua pelieHa ¢ OlruOKkamMu; 0) OTCYTCTBYIOT OTBETHI Ha
TEOPETUYECKHE BOIIPOCHI, 33/1a4a pelIeHa ¢ OMIMOKaMH WK €€ pelIeHHe OTCYTCTBYET.

Koanoxksuym (OIIK-3, IIK-1)

KonnokBuyM mnpeamnosiaraeT NUCbMEHHBIM BapHaHT OTBeTa Ha Ouier wu3 2-X
TEOPETUYECKUX BOIIPOCOB.

[lepeueHb TEOPETUYECKUX BOIIPOCOB:

1. XapakTepUCTUKH MATEMATHYECKUX MOJENEH ABaKIbl CTOXaCTHUYECKHUX ITOTOKOB
COOBITUH.
2. AJTOPUTM TPHHATHS PEIICHHS O COCTOSIHHH Ipolecca x(t) B IIPOM3BOJILHBIN

MOMCHT BPECMCHHU.
3a KOJIJIOKBUYM CTAaBUTCH ((3a‘léT)), CCJIK JIaHbI ITPAaBUJIbHBIC OTBCTHI Ha oba BOIIPOCHI U3
MPEAJIOKCHHOI'O BapruaHTa oo JaHbl OTBETHI C HC3HAYUTCJIIbHBIMU IMOTPCITHOCTAMM.

3. OneHoYHbIe MATEPHATbI HTOTOBOI0 KOHTPOJISI (IPOMEKYTOYHON ATTeCTAlMU) U
KPUTEPUHU OLleHUBAHUS

KOHTpOHLHbIe BOIIPOCHI AJIA ITPOBCACHUS HpOMe)KYTOQHOﬁ aTTcCTallliu B (bopMe 3auéTa:;

l. OO0 ucTopru BO3HUKHOBEHUS JIBAXK/IbI CTOXAaCTUYECKUX TTOTOKOB COOBITHIA.

2. MAP-norok codsrtuii (MC-OTOK) 1 €ro CBOICTBA.

3. MapkoBocTs miporecca A(f) mis MAP-niotoka coObITHiA.

4. OyHKIUS PaCTIpeeNieHns UINTENBHOCTH TpeObiBanus mporecca Af) B i-M
COCTOSTHUH.

5. [TocTpoeHne MaTpuIlbl MHOUHATE3UMATBHBIX XapakTepucTuk mpomecca Aft). O
(U3HYECKOM CMBICIIC WH(OUHUTE3NMATBHBIX XapaKTEPUCTHK.

6. BbIiBOn peKyppeHTHOrO0 COOTHOIICHMsI JJsi amoCTePHOPHBIX BEPOATHOCTEH
COCTOSIHU.

7. OnTumanbHas  OIEHKAa  COCTOSHUH  aCMHXPOHHOTO  TOTOKAa.  BbIBOA

nuddepeHInaIbHOr0 ypaBHeHUs PUKKaTH 171 allOCTEPUOPHBIX BEPOSITHOCTEM.

[Iporycku 3aHATUH, HECHAHHBIA WM HEYAOBJIETBOPUTEIBHO HAIMCAHHBIA KOJUIOKBUYM
o JICKOIMOHHOMY MaTt€pually, HallMCaHHad Ha «HCYJOBJICTBOPUTCIIbBHO» KOHTPOJIbHAA pa60Ta
BJIEKYT 3a CO0OW HEOOXOIMMOCTh JUKBHIAIUU TEPEYUCICHHBIX 3aJOJDKCHHOCTEH NS
MOJTYYEHHUS JIOMYCKA K 3a4ETYy.

Ecnm cTyneHT mmeer Iomyck K 3a4€Ty, TO IMPOMEXKYTOUHas aTTecTalus MPOXOJUT IO
TUIIOBOMY OuJieTy. DK3aMEeHaIlMOHHbIM OmieT BKiItouaeT /Ba Bompoca. O6a Bompoca HalleneHbl
Ha npoBepky kommereHuu MUIIK-3.2.

TunoBoi 5K3aMEeHAIIMOHHBIN OMJIET UMEET CIISAYIOIIUA BUI.

Hncmumym npukiaoHnot Mamemamuk U KOMRbIOMEPHbIX HAYK
Kageopa npuxnaonou mamemamuxu

Ouemca COCTOSTHHH JBAKAbI CTOXACTHYECKHX MOTOKOB coObITHII



1. Onpenenenne MAP-motoka coObiTuii. Matpuna WHOUHUTE3UMATBHBIX XapaKTEPHUCTHK.
BpemenHnas peanuzaius ciydaitHOro mpoiecca K(t).

2. BoBon auddepeHIHanbHOTO ypaBHEHHS PHUKKaTH [Js1 armoOCTEPHOPHBIX BEPOSTHOCTEH
cocrosiHuit MAP-nioToka coObITHI.

3as. kagheopoii, 0.¢h.-m.H., npogheccop /L A. Hexcenvckas
PesynbTarhel 3auéTa ONMpenesstoTcsl OIEHKAMHU «3a4TEHOY, «HE 3a4TEHO» B COOTBETCTBUU
C MPUBEIEHHON HIDKE TaOIUIECH JUIs CTYACHTA, UMEIOIIETO JIOMYCK K 3a4ETy.

He 3aureno He 3auteno 3auTeHo
HeTt otBeTa Hu Ha oguH u3 | IMeeTca oTBET Ha OIMH U3 HMeroTces moIHEIE ¢
JIBYX BOIIPOCOB OmiieTa JIBYX BOTIPOCOB Oumiiera JIOKa3aTeJbCTBAMH OTBETHI HA
00a Borpoca B Ousere

Ecam cTyneHT He MMeer Jomycka K 3ayé€Ty, HO JKelaeT MPOMTHU MPOMEXKYTOUHYIO
aTTECTALUIO (CMyJeHm umeem Npago HNPOXOOUMb HPOMENCYMOUHYIO aAMmMeCcmayuro 6He
3asucumocmu  om pe3yibmamos meKywell ycnesaemocmu), TO IS HErO MPOMEKYTOYHAas
aTTecTalus IMPOXOJHUT [0 HETUIIOBOMY OWMIIETy. OK3aMCHAIIMOHHBIA OWJICT BKIIOYACT TpPHU
Bompoca. Bece Tpu Bonpoca HaueneHsl Ha nmpoBepKy kommerenunu UIIK-3.2.

HeTtunoBoli sK3aMEeHAIMOHHBIN OUJIET UMEET CJICTYFOIIUNA BU]L.

Tomckuii 2ocyoapcmeenHblll YHUBepCUumem
Hucmumym npuxnaouoi mamemamuxku u KOMNbIOMEPHLIX HAYK
Kageopa npuxnaonou mamemamuxu

OneHka COCTOSIHMI ABaXKIbI CTOXAaCTHYECKHX IOTOKOB coObITHII

1. Omnpenenenne MAP-notoka coObiTHil. MaTpuna HWHOUHUTE3UMAJIbHBIX XapaKTEPUCTHK.
Bpemennas peanu3zanus ciiy4aiiHOTO mpoiiecca k(t).

2. BeBon auddepeHnnanbHOro ypaBHEHUs PHUKKaTH JUIsl allOCTEPUOPHBIX BEpPOSITHOCTEH
cocrostHuil MAP-nioToka coObITHIA.

3. BeiBog cucremsl auddepeHnnanbHbIX YpaBHEHUH 7Sl alPHOPHBIX BEPOSITHOCTEH COCTOSIHUIM
MAP-notoka coObiTuii. Haxoxxienue penieHust noixy4eHHON CUCTEMBI.

3as. kagheopoii, 0.¢h.-m.H., npogheccop /LA, Hexcenvckas

Pesynprarsl 3auéra onpenensatoTCcs OLEHKaMU «3a4TEHO», «HE 3a4TEH0» B COOTBETCTBUU
C IPUBEAEHHON HIDKE TaOIHIICH IS CTY/ICHTA, HE UMEIOIIETO TOMyCKa K 3a4€Ty.

He 3aureno He 3aureno 3auTeHo 3auTeHo
Her otBeta Hu | Umeetcs otBetr Ha | IMeroTCs HOMHBIE C NmMmeroTes momHbIE ©
Ha OJUH U3 OJIWH WJINU ABa U3 J0Ka3aTcJIbCTBAMU OTBETHI HA J0Ka3aTcJabCTBAMU
TPEX BOMPOCOB | TPEX BOIIPOCOB JIBa BOTIPOCA B OMIIeTe U OTBET OTBETHI Ha TP BOIIPOCA
ouera omera Ha TPETHI BOMPOC B Omyere




4. OueHouyHbIe MaTepHuaJIbl IS NPOBEPKH 0CTATOYHBIX 3HAHUM
(c¢popMHPOBAHHOCTH KOMIIETEHIIHIA)

TecThI:

1. Kakue w©3 mepeyucieHHBIX HIKE MAaTpHUll HWHOUHUTE3UMAIbHBIX XapaKTEPUCTHK
nporecca k(t) otHocATcst K MAP-noroky co6situii (MI1K-3.2)?
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2. BpiOpaTh U3 NPEASIOKEHHBIX HUXKE alpUOpHbIE (UHATbHBIE BEPOATHOCTH COCTOSHHIA
mpoiecca K(t)zum CUHXPOHHOT'O TIOTOKa COOBITHH.
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[IpaBunbpHbIe OTBETHI: 1 T), 2 B).
3agaum:

3anava 1 (UIIK-1.1).
BeiBectu nuddepenuunansioe ypaBHeHHe PUKKaTH Ui amoOCTEpUOPHON BEpPOSATHOCTH
TepBOrO COCTOSHMA Tpomecca A(f) T acMHXPOHHOrO TMOTOKa COGBITMI NpH  TIONHOM

Ha0JII01aeMOCTH TTOTOKA.

3anava 2 (UIIK-1.2).

Pemmute cucremy auddepeHunanbHbIX ypaBHEHUN ISl alpHOPHBIX BEPOATHOCTEH
COCTOSIHUH MOJYCHHXPOHHOTO ITOTOKA COOBITHHA.

Otsersr:

3amaua 2.

T (t | to): =2 —( B _ nje‘“’xl“‘z)(’_’o)
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Teopernyeckue BONMpPOCHI:

1. Drambl MOCTpPOEHUS MaTEMaTHYECKHX MOJENEH IBaXKIbl CTOXAaCTHYECKHUX IMOTOKOB
cobbITuii (B yactHoctH, MAP-otoka coosituit) (MITK-1.3).

OTBeT MOMKEH COJIEPKATh aHATU3 JAHHBIX O JBAXKIBI CTOXaCTUYECKOM MOTOKE COOBITHI
U pe3yJIbTaTOB HAOIFOICHHUH 32 TOTOKOM, B YaCTHOCTH, (DYHKIIUIO PACTIPECIICHHS JUTUTEIILHOCTH
WHTEPBAJIOB MEXKY COOBITUSMHU IOTOKA B KAXKIOM COCTOSIHWH, (YHKIHIO pPaclpeaeicHuUs
JUIMTENBHOCTH TpeObiBanus mporecca A(f) B TOM HWIM HMHOM COCTOSHUM, MATpPHILY

MHDUHUTE3UMATBHBIX XapaKTEPUCTHK Mpolecca A(f); PUCYHOK, MPENCTAaBISIONMIT OHY W3
peanmsamuii mpomecca A(t) M HAGIIOIAEMOTO MOTOKA COOBITHIL; SIBHBIA BHJ AalPHOPHBIX
(uHanbHBIX BeposTHOCTEH porecca ).

2. VYcinoBus HEMONHOW HAOMIOAAEMOCTH TIOTOKa coObITMid. MEpTBOE  Bpemsi.
dopmupoBanue HabmogaeMoro noroka coosrtuii (MOIIK-3.1).

OTBeT DOJDKEH COAEepKAaTh aHAIN3 IAaHHBIX O ABAKIBI CTOXaCTHYECKOM IOTOKE COOBITHH,
(GYHKIMOHHUPYIOIIEM B YCJIOBUSIX HEMPOJICBAIOIIEIOCS MEPTBOTO BPEMEHHM, W aHAIU3
pe3yJbTaTOB HAOIIOJACHUN B YCIOBHSX HENOJHON HAOJI0JaeMOCTH 3a IOTOKOM: OIHMCAHHE
YCIIOBHI HENOJHON HaONI0NaeMOCTH TOTOKA; OmNpeAeiieHne MEPTBOTO BPEMEHH; PHUCYHOK, Ha
KOTOPOM II0Ka3aH mpoiiecc GopMUpoBaHUs HAOII0JaAEMOTO TOTOKA COOBITHIA.

3. Tloyemy [Is1 OLIEHMBAaHHUSI COCTOSHUI JIBaXJIbl CTOXACTUYECKOTO IOTOKAa COOBITHI
BbIOpaH KpUTepuil MakcumyMa anocrepruopHoit Beposataoctu (UI1K-1.2)?

OTBeT AOIKEH colepKaTh aHAIN3 Pe3yJbTaTOB HAOMIOJACHUIN 3a IMOTOKOM COOBITUH, B
YaCTHOCTH, HEO0XOAMMa OLEHKa (PYHKUIHMHM BEpPOSTHOCTH OIUMOKM NPUHATHSA pELICHUS O
COCTOSIHUM MOTOKA IO MOMEHTaM HaOJII0A€HUS 3a IOTOKOM JUIsl BHIOPAHHOTO KpUTEPUSI.

HNudopmanus o pazpadboTunkax

Hexenbckast Jlroqmuna — AnekceeBHa, JOKTOp  (U3MKO-MaTeMaTHYECKUX  Hayk,
npodeccop, 3aBeayromuil kadenpoit npukiagHoi matematuku HU TT'Y.



